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occurred 011 the coxst of Orcgoti, where the precipi tntion war 
more th;in three inches less t1i:ui t h e  iiveragc amoutit for No- 
vember. At  Cutnberl;ind, RPtl . ,  Newbnryport, Jlass., Moores- 
town and South Orange, N. J., :m(l Wellsborougli, Pa., tile 
precipitation for the current month was the heaviest reported 
for November. The more iiotable foatures o f  the I'recipitiltiou 
for the period J;uiu;ir~- 1 to No~eni1)er 30, 1889, iiiclusivu, arc: 
tlie great excess i i t  the middlo Atlantic states,  here about 
one-tliircl more tliit~i the U S U ; I ~  :imount of rain f ' t t l l ,  aut1 the 
marked tlcticieucies i u  tlie extreme northwest and inidrlle itla- 
teau region, \vlit?re the preci1)it;ition was :ibout two-thirds o! 
tlie usri;iI niiiouiit for that period. The greatest depth of S I I O W -  
fall roported was sixty-oiie iiiclies :it Sutninit, Cal. Forty- 
seveti inclies were reported at Ureckenriclge, Colo. ; tweiity- 
nine iticltes a t  13os\vell, N .  Mex. ; twenty-eight inches :it Cisco, 
( h 1 .  ; twenty-t\ro incltes a t  Green Bay?;, \Vis. ; twent.y-two 

as extreme southern New Jersey; i n  t he  east Gulf states, to 
iiort,liern Georgia; iii the west Gulf states, to cetitral Texas; 
in tlie plateau region, to extreme soutliern New Mexico and 
southe;istern Arizoiia ; :~iid in nortlieastern California, Oregon, 
aiicl eastern washing to^^. 

I);im;igiug floods, resulting from lienvy win, occurred in 
vnrious parts of Penus,vl\-nni:i, S e w  Jersey, iinil sontberii New 
York fkom the 17th to 21st, :1nd in NW Engla~ld, Sew Jersey, 
and L)ol;iwnie 011 tlic 27th a11d 28th. Navigiition WIS iuter- 
ruptctl or suspendctl by ice on the Mississippi l%iver abovo 
Keokiilr, Iowa, :intl on tile mitldle and ul)per Missouri River. 
Well-tlefined auror;il (lisplays were iioted iu North I h k o t a  on 
the 1st aiid 2GtIi; i n  MilincS0t;t i i t l t l  Michig;tn ou the 17th; 
;ind ~ I I  Vermont i i i i t l  3liiille 011 the 17th and 2Gtli. Brilliant 
meteors were itported a t  lCIyria, N. Y., on the 2tl; at, Alpcua, 
Micli., 011 tlic 10th ; a t  Little Rock, _ -  Rik.,  0 1 1  the 14th ; iit Fort 

.. _ _ .  . .  
iticlies at. 1 3 1 1 ~  Knob, Pa. ;  :tiid twenty-one iiiolies :it Alpeun, I Sully, S. l h l c . ,  on the l ' i t l l ;  a t  Y:ites Centre, KUIJS., on the 
Mich. Ou tlie iiiiniediate At1:tutic coast sttow fell as fiir soutli 231; ;it Bcrlreley, C d . ,  ou tlie 25th ; and a t  Palcstiue, Tex., 87th. 

ATMOSPHERIC 1'1% ESSUltE (expressed i n  iuches and hundredths). 

The distributiou 01' nieaii :itinosplieric pressure for Novein- 
ber, 1889, :IS deteruiinetl from observations talreu daily :it S a. m. 
and 8. p. m. (75th meridian time), is s l io~~r i  on c1i:irt i i  by iso- 
bars. The ditYereiice betweeu the mean pressure for November 
obtained from observatious talreti twice daily at the Iiours 
named and that deteriniiied froin hourly observations, varied :it. 
the stii.tio~is narned below, :is folloms : At Washiiigton, 1). C., 
P~iil;~~lelplii;i, Pa., New York, N. Y., Bostoil, Mass. ,  Sairit 
Louis, Mo., :ind Chicago, Ill., t h e  mean of the 8 a. m. mid 8 
1). m. observations mas liiglier by .017, .009, .010, .013, .OOG, 
and .007, respectirely, tliaii the true mea.n pressure, wliilc a t  
Denver, Colo., the inem of the observations taken a t  these 
lioiirs correspontletl w i t h  the mean obtaiued froni liorirly ob- 
servations. 

The niem pressure for November, 1889, was highest witliin 
:tu areii extendiug from Colorado ~~ort~liwcstwartl to soutliern 
Idillio, \vhere tlie \.;\lues rose above 30.25, tlic highest mean 
reading, 30.33, being noted a t  Motitrose, Colo. Over tlie 1iock.y 
Mount.ai ti atid plnteau regioiis, nncl over the easteru portion of 
the country, south (JP tlie Ohio Valley, the mean pressure mas 
generally :ibove 30.10, a i i d  i n  the Gnlf and sout,h Atlantic 
states rose to 30.15. Tlic meaii pressure \ V i i s  lowest i n  the 
lower Saiiit Lawreuce valley :111(1 in nortli-centr;il Ont,nrio, 
where the readitigs were below 30.00. Tlie inean pressure w;is 
below 30.06 on the extrenie north Pacific coast, i n  the Brit.isli 
Possessions iiorth of westerii Moutana, and north of i t  line 
traced from tlie central New E1lglil~titl coast westward over the 
lower lake region, aiid tliciice uorth\vestwwd over northern 
Michigan :uid Ldte Superior. 

A comparison of the pressure cliart for November, 18S9, mi tll 
that of tlie preceding month shows that a gnuer:tl increase i n  
pressure occurred, except i n  northern New Plugland, northern 
New York, tlie upper and lower 1iiko regions, the Ohio, upper 
Mississippi, aiid Bed River of' the North valleys, i i~ i t l  i n  Caiiadit 
east of the oue-liuntlredtli Inericliiin. The most marked i u -  
crease in pressnre occurred within an  area extending from Colo- 
rado northwestward to Idaho, mliere tlie mean re;rdings were 
more than .20 higher than for the preceding inontli, from mhicli 
region the increase became gradual Ig less marked northward, 
and towasds tlic Gulf, Atlantic, ;iud Pacific coasts. Over t h e  
northeru portion of the upper la.ke region the decrease in 
pressure was  more than .lo, whence i t  becarno gradually less 
marked to a litie indicating 110 change in preesnre traced from 
western Nova Scotia westward to cetit,ral New York, thence 
southmestward over the Ohio Valley, and tbeuce nortliwost- 
ward to Manitoba. For October, 1889, tlie area of Iiigiiest 
mean pressure occupied the upper Mississippi and Missouri 
valleys and the upper la.ke region, with included values above 
30.15, and a well-defined :\rea of low pressure enibraced ;I part 

of .tho S O l i t ~ J ~ ~ l l  plateau region. Por the crtrrent inont11 the 
area of Iiigliest pressure a1)l)eared over ] m t s  of' tlie middle 
1)liiteau region aiid tlie nliddle-~:iSterii slope of tito Rocky 
Mouutnins, with mean readings about .I0 higher tliari the 
highest means riot,ed for the 1)r~CCtliIJg iuontli, aiitl no area of 
low pressure :tppe;iretl \vi tliiu the region of observ,ztioii. 

The mean pressure for Noyclnber, 18S9, was generally above 
tho normal fi*oin t h e  3fiSSiSSll)I)l ltiver and the upper lake re- 
gion to the Piicific coast, i n  New England, and aloiig tlie iiiirue- 
dinte At1:tiitic coiist. The Ilie:ili prcssure w;is below the normal 
i n  the Saiut ~ a w r e n c e  Valley, and tlicnce sootiiwest~~~ard to the 
east Gulf' coast. Tlie departures abovo tlie normal pressure 
were greatest orer the iiiiddle eastern slope of  the R O C I C , ~  M o m -  
tnins ,  where, i i t  stations, tlley :in~ountetl to .08 ; the departures 
below the iiorinal pressure dit1 not exceed .03. 

BAR Oi\IETR IC RANGES . 
The iuonthly barometric ranges a t  the several Sigiial Service 

stations are sliown in the table of miscellaneous iricteoro~ogicaI 
data. Tlio geiier:il rule, to WhiCli the nioutlily barometric 
riiirges orer the Uiiitetl States found to conforni, is that 
t h y  increase wit11 the latitl!de and decrease sIigIitIy, tliougli 
sornemliat irregularly, with lllcreasiiig Ioiigitude. LU Xoi-ein- 
ber, 1889, tho iuoiithly r;ulges were greatest on t h e  southeast 
coast of Now England, wllere tlioS' exceeded 1.30, wlieitce tliey 
decreased southward to less tllarl .40 over southern Florida, 
and westward to less tila11 .!N o w r  Montam, from mliicli latter- 
il;inied regiou they incren~cd to more tli:tn 1.20 011 the oxtreine 
north Pacific co;ist. On the P:icific coast t,he rauges tlecreased 
soutIiward to less than .40 0 1 1  the coast of' sout1iei.n CaIiforuia. 
Along t h e  Atlaiitic coast the extreme inoiit,lily ranges varied 
f'roin .33 at Key West, FI;i., to 1.34 a t  Boetoii, >kiss.; betweon 
the eighty-second ;tiid iiinety-secolid meridians, .ci4 at, Cedar 
Keys, PIa., to 1.26 a t  Port H11r011, Mich. ; betmeen the Missis- 
sippi Riror and the Rocky ;\lountains, .73 at Brownsrille and 
Sit11 Antonio, Tex., to 1.13 a t  Saint Vincent, hlitiii.; in the 
Rocky Mountain ;bud pl:lteaU regions, .42 a t  Yuma, Ariz., to 
.04 :It Walla WalltL, Wadi.; 011 the Pacific coast, .3G a t  San 
Diego, Cal., to 1.20 at Port Allgeles, Wash. 

AItEAS O F  HIGH PRESSURE. 
Seveii well-defined areas Of high pressure were observed 

within the limits of tlie United States during the month of 
November. They were generally first observed in tlie region 
north of Montatia and Dakota, altliough two first appeareg 
west of the Rocks Mountain regions. The general directioll 
of movement was to the southward while passing over the 
ensteru dope of tlie Rocky Mountains, aud to the eastward 
duririg the transit over tlie eastern portion of the Uuited 
States, the direction of' movement becoming slightlg to the 
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north of east :is the iiroiis iipproitcliecl the Atlniitic const. The ' 11.-Was 1)rohiibIy centr:tl to the northwest of Nevada on 
aver;igo rate of' n ~ o ~ e m e n t  W:IY t\verit,y-six miles per liour, mid the 6th. The contlitioiis n - l i i c l i  lhvored its lbrniatioii having 
t h e  deviation from this arerngu was relatively sliglit., the exteuded e:istiriirtl froni the Pacific during the previous diiy. 

succeediiig twenty-four Iionrs, which carried t.he centre over 
Iclnlio. af'ter which tliere ~ 1 s  a well-marlted soutlieasterlg 

maximum rate of movement bciiig tliirty-five iuiles per hour, i There was q11);ireiitly :L nortlicasterly movcment duriug' t,lio 

atteiiding the movements of each areit of high pressure ob- 
served during the molitli : 

1.-At S id. m. of' Noveinbar 2d a storm of' considerable 
energy covered the  Lalto region, tlie barometer being 1111- 
usually Iow over Lakc Superior, whilo the pressui o iiicreasetl 
from tho centre in all tlirections within the limits of tile 
United States, indic:iting tlie presence of areas of high press- 
ure to the east of Novit Scotia iiud 011 the 110rth Pacific coast. 
The high area to the westward oxtended over the plateau aud 
Rocky Mountain regions during the 3d wid 4th, attcucled by 
heavy snows i l l  Colorado and New Mexico. In New Mexico, 
aoutheru Colorado, and iiorthcrri Texas, the unusually low tem- 
perature and drifting snow caused loss of life and property, 
especi:tllg in the cattle districts. An interesting report rola- 
tire to this storm has beou prepared by M. A. Upson, volun- 
tary observer a t  ltoswell, N. Mex., which will be found under 
tho head of 6'Snow.77 in this REVIEW. After the centro 

wliile the niinirnum was only tweGty-oiic. 
Tlic follomiiig tables exhibit some of the inore proiuiiieut 

Mountaius, tlio barometric pressiire beiiig IlOiir 30.40 from 
nortlioru Texas to Manitoba. This coiidition esteniled exst- 
w:ird over the cei i t r~l  viilleys (luring the 15th aiid lGtli, tlio 
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morement (luring t8he 7th and Stli, wliicli carried t.lie centre to 
the sontliei~stcrn portioii of U t.iIl1, al'tcr wliicli it ret.rogrndo 
Inorement,  is observ~tI, n.liich coiitinnc?tl during t.hc !Mi slid 
lOtli, when the ceiit,ro WRS 0 1 1  t,lie iiortli Pacific coast west of 
Oregoii wl~ere this iii*ea, was litst observed on the nioriiing of 
tlic l l t l i ,  ; ind it probably joined or fornied i t  part of  that tle- 
scribed ;is nuniber iii, n.liicli iII)~)r~);iClied fro111 t.lio regioii north 
of Moiitniia 011 tliu 10th. 

IJI.--OII tlie ~ I ~ ' ~ C + I ~ ~ I O O I I  of' the 10th the barometric pressnre 
wa.s Iiigli 0 1 1  the north Pacific COiISt, :iiid tlie isobar of 30.20 in- 
(1io;itecl ei tller tlie ildviincu of i i  s~~);\r:tte ;ire;t of high prcssure 
or ib re-enforcuiiieiit froni tlie iiortlirviird of t,he area wliich 
thei l  esteudetl over t.lie iiortJi Piici6c coast. While t,lie bnro- 
nic?tric 1)ressure w i t h i n  tlie 1 iinit,s of this :ireit W:IS not nniisu:illy 
liigli, i t  w;is attended by h i  gli nortlierly wiiids, low teuiperii- 
turcs, ~ i i d  lieavy suows at, Itocky Mouut.itin st,;it.ioris cluriug its 
coiirsu southward. It tlecreiisetl it: energypfter passing south- 
mart1 of Colorado, but it, w i s  felt over New Mexico and the 
Rio Griinde Vdley  during tlie 12tli, aiitl it was Inst observed 
in soutAern Texas on the 13th. The rno\wmciit. of th i s  area 
over tho hfissouri Vitlley, liansas, Xebrnska, and wester11 Iowa, 
niitl tlioiice nortliw:trd, was accompaiiied by :I ~vell-~narl~ed 
cold wive exteiiding westmnrd to the Rocky M o ~ ~ i t i i i u ~ ,  the 
change in temperature in twenty-four hours raugiiig from 2O0 
to 30O 011 tho 11th. This voluino of cold air cxteuded soutli- 
ward over Texas aud Louisisu:i, where the ch:ingo in tmenty- 
four hours on the l2t,li and 13th ranged froin 30O to 30°, and 
the iihuormiil chsuge in twelre lionrs a t  Slirevcport mas  38O 

reichecl the upper Missouri rallcy tlie area itpparently moved 
directly southward, reaching' southern Colorado on the aftor- 
noon of the 5th, causing unusu:illy cold weather for tho sea- 
eon, the toinperatlire being below 20O over tho groator portion 
of Colorado, while it was above 5 0 O  north of Moiitaua, a n d  
freezing in northcru Texas, wliero heiivy SIIOW was reported 
on the morning of the Gth. In  eiIstCrI1 ColOri\do this area 
moved eastivnrd, covoring the central \rnlleys during the Gth, 
:uid the n~itldte and south Atlautic coitsts tluriug the 7th. 
The northerly winds mliicli resulted from this easterly move- 
ineut ovor tile Southern States were :bccolnp:tnied by 1icav.v 
rains in Texas and tlie lower Mississlppi ralloy, except a t  
New Orlcans, wliero oiily l i g h t  showers occurred. This are;& 
disappe:rred to the east of h'orth Carolina during the Sth, ro- 
ports from the coast indicating t l ~ t  i t  ~)roI)itbly clianged its 
course to tlie nortlioast aftor passing to the Atlautic. 

pressure iiicreasiiig during tlio easterly movement, aiid tho 
:ire;i beco~iiiug ~uore extcndetl io the ciist iiiid west directioii 
along tlio fortieth I>iintllel froin tho hthi i t ic  const to C010r;ido. 
During the eiisterlg movemeut f'i.0111 Bansas to the niidille At-  
lantic states. the pressure iIt tho cc~i t re  increased three-tenths 
of iiii iricli, but alter roaching' the middle Atlantic coast tlio 
direction of movorueiit becamo ~~ortliensterly, illid the iil'essure 
declined rnpiclly 011 account of tlic advance of a storm from 
tho southwestward. By tho 20th this aroih had pitssed to tho 
eastward beyond the limits of t h e  stations of observation. 

V.-This was a11 area of high pressure of slight intensity 
which ;ipparently developed in northern T o x ~ s  on the 21st. 
It passed southoastwerd to the Gulf, and theuce eastward to 
Florida, attended by generally clear weitther and no mnrlred 
atmospheric disturbance. The i)ressure increased and the 
area extended duriiig the easterly movement. Light frosts 
occurred in the south Atlantic states on the morning of the 
24th, when the centro was near tho coast line. It apparently 
disappeared to tho east of t h e  Atlantic coast line during the 
24th, after which it probably formed ii part of tlie high area 
traced :ts iiumber vi. 

VI.-On the morning of the 23d this %rea was observed far 
to tho north of' Montilnfi. It n l o ~ e d  southeastward with iu- 
cre:isiiig onergy itUd prossure, extending over the Northwost 
on tlie 34th and tlie ceiitral valleys on the 26th. It was at-  
teudod by B slight cold wave over limited portions of Mis- 
soori :inrl tho Ohio VitllOy, but tho fit11 iu temper:\ture W;IS liot 
unusual. The direction of nio\-enient changed wlien tho cen- 
tre reached tho upper Mississippi valley, n i i d  tlic ilreu inorcd 
directly oilstward ovw tho Lit Ire region to tho Atlantic coast, 
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after which it followed a northeasterly course, passiug ovei 
New England on the 27th, and over the Maritime Provinces 
on the 28th. It was geuerally attended by f'iiir weather uritil 
the advauce of tlie storm from the southwest caused snow and 
rain iu its west quadrants. I t  disappeared quickly after reach. 
ing New England, the velocity apparently increasing after the 
centre of greatest pressure reached the coast. 

VIL-Appeared to the north of eastern Montana on the 
26th, aud followecl the same general course to the south aud 
eastward as described for the preceding area, only that tlie 
centre moved farther to the south, reachiug Indian Territory 
before the easterly movement corumenced. It was the most 
marked area of' h igh  pressure which occurred during the mouth, 
aud the xnaximuin pressure, 30.96, wit11 a temperature of -lGo, 
occurred a t  Qii'Appelle, N. W. T., on the 27th. This area 
was preceded by the most severe storm of the month in the 
Lake region, and was atteuded by ,a cold wave generally 
throughout the Northwest. I t  extended soutliwartl to the 
Gulf coast, aud westward over the Rocky Mountain regions, 
brit the pressure decreased a t  the centre, and i t  lost intensity 
after extending ovor the ceutral valleys and the Atlantic coast. 
A t  the close of the mouth i t  covered the eastern portiou of the 
United States, and-was central in the upper Ohio valley. 

AREAS OF LOW PRESSURE. 

Eight areas of low pressure were observed within or near the 
limits of tho United States during the mouth of November, 
although in three cases the area of disturbance divided, form- 
ing secondary disturbances which were readily traced from 
the regular telegraphic reports. The mean latitude of the 
tracks of the low areas observed is to the south of the normal 
track of November storms, and the direction of movement was 
generally to the northeast after reaching the central valleys. 
The region of greatest, storm frequency exteiids from Texas 
northeastward to the lower lake region. Seven areas of' low 
pressure passed over the Atlantic coilst within the limits of 
the United States, while only two were observed in the upper 
Missouri valley and in the northern Rocky Mountain region, 
and the direction of movenierit of tho two areas of' low press- 
ure observed in the extreme uortliwest was to the south of east 
wliilq celltrill to the west o f the  Mississippi Valley. The aver- 
age rate of niovement was about thirty miles per hour, while tho 
maximum rate was fifty-two miles and the minimum fourteeu. 

I.-This disturbance had developed a t  the close of tho pro- 
vious month, and has been traced as number xii 011 chart i of 
the October WEATTIER REVIEW. At  8 1). m. of October 31st 
it extended over the southwest, being central iu the e;istern 
portion of' Iridian Territory, from which region it moved 
almost directly north during tlie 1st aud 2d of November, iu. 
creasing greatly i n  intensity during the uortherly movement, 
tho pressuro a t  tlie centre decreasing about six-tenths of' an 
inch duriug its passage from Indian Territory to Lake Stipe- 
rior. It was attended by general raius throughout the country 
east of' the Rocky Mountain slope, dangerous gales on the 
Lakes, and h igh  winds 011 the New Eugland coast. After reach- 
ing Lako Superior it apparently moved to the northeast, aud 
although the ceutre of disturbance was far to the iiorth of rlie 
Saint Laivrence Valley, its uort1ic;isterly movement was indi- 
cated by the reports from the Maritime Provinces, where 
strong southwesterly gales occurred on tho 3d. After passing 
to the northeast of Lake Superior a sharp fall of temperature 
occurred in the upper lake region, attended by heavy snow in 
portions of' the upper lake region aiid upper Mississippi valley. 

11.-The telegraphic report of the 5th indicated tlie 1)res- 
ence of this disturbance far to the north of Moiitaua, while 
an area of' high pressure covered the greater Ijortion of the 
United States, extending from the Atlantic to the P;tcific 
coasts, the centre of greatest pressure being immediately 
south of the area of' low pressure. This storm moved directly 
eastward north of the United States, attended by a cor- 
responding easterly movement of the area of' h igh  pressure to 
the southward. I t  apparently increased in energy during the 

easterly movement. Although i t  did not produce any marked 
change in the weather conditions mitliiri the limits of the 
Uuited States, tlie minds attained a mxxirnum velocity ex- 
ceeding forty miles per hour in  the lower lake regiou and i n  
the Saint Lawrence Vitlley during its passage to the north of 
those sections. 

111.-This disturbance ap1):~rentlj derelopcd near tlie west 
Gulf coitst, where it was central on the morning of the 7t11, 
although tlie heavy rains and northerly winds in that sectiou 
indicate that i t  may have existed over the Gulf south of Gnl- 
veston previous to that.  date. 1t pa,qsed northward from 
Louisiaiia to Illinois during the twenty-four hours following 
its first appearance, causing general rains throughout the cen- 
tral valleys and theuce eastward to the Atlantic co:tst. Dur- 
ing the northern movement the barometric gradient became 
loss, and during the 8th two disturbances of slight energy 
formed, one south of the uppar Ohio valley, aud one in north- 
ern Indiana. The latter disappeared during the 9th, while 
the former passed eastw;br(l of€' the middle Atlautic coast, 
caiisiug moderate galus i n  soutlieast Kew Englaud on the 
10th. It increased in VioleIiCe aftcr leaving the coast, and 
p;rssed over the north Atla1ltic from the 11th to the 14th, 
caiisirig severe gales. 

IV.-This disturbarico developed over Montaua during the 
n ight  of tho g th ,  but it was preceded by an wreaot'low pressure 
which wcas central north of Montana ou tho 8th arid moved 
eastward north of' the Uiiited States to the region of Lake 
Superior, where it disappeared apparently bF increase of press- 
ure due to tlie advance Of an .area of high pressure from the 
northwestward. This arm Of high pressuro also forced the 
storm which was ceiitr:Ll ovor Montana rapidly to the south- 
eastivar(1, aud on the afterrloou of' the 10th it covered Colorado 
and on the morning of the 11th it had passed as fbr south as 
nortliern Texas, attended by heavy snow, strong northerly 
gales, and a cold wave a t  central Rocky Mountain stations. 
The principal disturbance Continued its southerly courso until 
the centre reached southeaSter.11 Texas, but it secondary dis- 
turbance formed i n  the lower MJssouri valley and moved north- 
eastward to the upper lake reg~oii, where it was central on the 
afternoon of the 12th. The storm i n  Texas changed direction 
to the northeast and moved over the lower Mississippi valley 
duriug the 12th, atteutled by heavy rains. By the morning of 
tho 13th the storm in tho  Lake region had united with the 
principal disturbance, '(FhiCh was then central in eastern Ken- 
tucky. During the 13th it mVed e:istward to the niiddlo At-  
lantic coast, the pressure decre=3ing rapidly duriug the easterly 
movement. After the centre of' disturbance passed east of the 
coast line the storm increased greatly in energy, and dRIlgerOUS 
gales were reported a1011g the Nova Scotia and Nowfoundland 
coasts during the 14th and 15th. 

V.-This storm app:irently dewloped in t l iu  Gulf, eoutli of 
New Orle:tns, duriug the 16th. I ts  centre reached the coast 
near Pensncola on the aftCrIlpO11 of the lGtli, after which the 
storm divided, forming two dlsturbauces, one of which passed 
northe:istmard, followiug the coast line from Georgia to Maine, 
and tlie otlier passed northward to tlic Ohio Valley and the 
lower lake region. HexYY r?in: generdly occurred in the 
southern states east of' the MlrJslssipl)i during the passage of 
this storm over that region. High wiuds occurred on the 
south Atlantic and Gulf co:lStS, and the clearing weather which 
followed was attended by l igh t  frosts in soutlierii Texas and 
along the Gulf coast as fm east 8s Pensncola. The pressure 
at the centre of these d i s t u h m e s  decreased during tlie north- 
erly movements until the storllls reached the lower lake region 
and the middle Atlantic coast. Wliilo tlie area traced as 
number v was more clearly defined, the strong easterly gales 
which occurred in southeast N e w  Nngland on the 19th indi- 
cated that the disturbance traced as number v a passed off the 
middle Atlantic coast and thence riorthward along the New 
England coast during tho night of' the 19th. The m;rximum 
velocity a t  Block Island, R. I., during the 19th was sixty miles 
from tlie east, and on the same day the maximum velocity at 
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New York, N. P., was thirty-two miles from the north, Brisk 
arid high northeasterly winds continued ou the iiorthorii NCR 
England coast during tho 20tl1, but tlie storm ;tppareutly dis 
appeared after reaching northorn New 12ngland. The western 
branch of this disturbance, after roaching the lower lake 
regiou, apparently passed to the north of Lake Huron, aiid i t  
was quickly followed by a storm from the southwest traced as 
nunibor vi. 

VI.-This disturbance was first observed in uortliern Texas 
in the southeast portion of a barometric trough which extended 
over the Rocky Mouutain regions and t h o  north Pacific coast. 
During tlie precediiig day a general storm liad prevailod over 
the Pacific coast and tlie north-ceiitral platoau regions, at- 
tended by heavy rairis as far south as southern Califorilia, tlie 
centre of disturbance being on the north Pacific const where 
the barometer was unusually low, that a t  Fort Canby, Wash., 
being 29.38 on the morning of' the 19th. Tho pressure in-  
creased rapidly on tlio north Pacific coast 'during the iiiglit of 
the 19th, and the baromotric trough morecl eastward to tho 
central valleys during the 20th, the disturbance over northern 
Tuxas becoming more clearly defined as i t  aplnoached the 
lower Mississippi valley. On the inorniiig of tho 2lst it  was 
central near Cairo, Ill., and the rain area extended over the 
central valleys and the Lake region. A secondary disturbarice 
formed near the south Atlantic coast on tho 21st, and while 
the principal disturbance moved to the lower lake region and 
the Saint Lawrence Valley, the secondary difiturbance passed 
along the Atlantic coast, causing strong easterly gales in 
southern New Eugland on the 21st. Theso disturbances ap- 
parently united in the northern portion of New Euglaud on 
tlie 22d, after which this storm apparently moved uortheast- 
ward beyoud the stations of obsorvation. 

VII--This is tlie ouly disturbauce of the month traced to 
the eastward of the Rocky Mountains from tlie Pacific coast. 
Ou the morning of the 22d i t  W ~ S  contra1 over Oregon, at- 
tended by heavy raius 011 tlie coast aiid siiow i n  tlie interior. 
On the aftoruoou of the 22d it covered tlic northoru Rocky 
Mountain regions. Diiring tlio 23d i t  passed over the Dakotas 
and Iowa, but the weather cont,iiiuod fair in tho Northwest. Tho 
pressure increased a t  tBhe centre of this disturbance after pass- 
ing to t h e  east of the Rocky Mountains, and it disappenred to 
the northeast of tlie upper lake region during the 24tli, witli- 
out causing nup decided change in tlie weather coiiditions 
within the limits of tlie Uiiited States. 

VI1I.-Apparently developed in soutlieru Texas on tlie 26th. 
It passed rapidly to the northeastward, Cdusing geueral rains, 
except i n  tho Northwest and tho upper lake region, wliere enoms 
were reported on tho 2Gtli, 27tl1, and 28th. The storm i n -  
creased in violence duriug tho uorthossterly movement, and 
the strong gales, attended by freeziug weather and suow, i n  the 

___---___- ____ 

Lake region, caused iiiuch damage to sliipI)ing, altliougli the 
warning siguals had been displayed in  adraiice of this storm 
a t  the lake ports. After tlie centre of' disturbance reached the 
southern portion of the upper lake region, a secondary dis. 
turbnnce forined over the Iniddl0 Atlantic states, which, how- 
ovor, quickly united with the principal disturbance in iiortliern 
New Englaud on tho 28th. Heavy rains 2nd severe easterly 
gales occurred along the New Eugland coast as the centre of 
disturbanco passed northeastmarci to the S:iint Lawrence 
Valley, and brisk to high minds and .mom continued i n  the 
lower lake region during tlie 29th af'ter tlie centre of distnrb- 
anee had passed to the northeast of  the Maritime Provinces. 

Tho ibllomiug tables exhibit some of tho principal fkctv 
regarding these low areas : 

- .- - .. - -. - 
First 

obsorved. 

Moan.! ....: 95 

Lns t 
observed. 

1 Mnxiniuin abnortnnl frill in ' Mnxirnuin nbnorinnl rise in 
' prossure in twolvo hours. 1 tornpcruturo in twolvo hours. 

I I ____ , _ _ _  - - 
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NOIZTH ATLANTIC STOLtMS FOX NOVEMBER, 1889 (]we 

Tlie paths of the  depressioiis that appeared over the north 
Atlaiitic: Ocean dtiring November, 1889, nre sliowri 011 chart i .  
These piths have been doteriniued from iuternotioiial simul- 
taneous obscrvatione by capt:iiiis of OC8an steauiships aiid 
suiliiig vessels received through the co-operat,ion of the Hydro. 
graphic Oflice, Navy I)epartmciit, and the '' New York Herald 
Weitther Service." 

Eight (1q)resuions have beou tr:tced for November, 1889, tlie 
average Iiuniber traced for tlie corrospoiidilig month of the 
last seven years being 10.7. Tlie greatest uuinber of depres- 
sions traced was fourteen, i n  1587, and tlie least nurnbcr was 
seven, in 1883. Of tlie depressions tr:lced for tlie current 
montli, five advanced eastward from the Aineric;in coast 
between the thirty-fifth ttnd fiftieth parallels ; one ;qqxirent,Iy 
moved eastward from tlie Labrador coast ; om flrst appeared 
soutlieast of the Ba.uks of Xowfoundlaud, arid one is gireii n 
track froni Inid-ocerin i n  high latitudes to the north of' the 
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.- . .. . - 
t N. niid nw. 

wind-force by I3eaufort scalo). 

British Isles. The depressioiis gerierally pursued east, to north- 
east tracks, and in each iiistalice the ceiitre of disturbance 
passed north of' tlie region of observation before reaching the 
European coast. The mouth opened wi th  very low pressure 
over tlie British Isles, a bnronioter readiug of 28.82 (732) be- 
ing reported a t  Leitlr, 8cotl:111d7 on the 1st. From this date 
until  ttio 5th, and from the 24th to 27t11, the pressure was 
gener:iliy low over the British Isles; during the remainder of 
the montli high pressure previtiled in  that region. Over mid- 
ocean on the ls t ,  2d, 4th, and 5th fresh to strong gales pre- 
railed dong the traus-Atlantic tracks, attending the presenco 
to tlie nortlirrarct of areas o f  low pressure. On tho 7th sild 
8th H depressiou inoved nor t l i~a rd  east of the Grand Banks, 
aud mother deprcssion passed eas twrd  over ~iortliern New- 
f'ohudlnnd, causing fresh to stroiig gales between tho thirtieth 
and sixtieth nieridians. On the l l t l i ,  12tl1, aiid 13tl1, gales of 
hurricane force were eucorintered ovor and near the B:triks of 


